According to the World Health Organization (WHO), mental health and emotional well-being are as crucial as physical health in determining the performance and success of children in school. Quality of life (QoL) is a construct for quantifying well-being and evaluating the effectiveness of interventions for children and adolescents ([@bib0160]), and schools offer the most suitable environments for providing interventions for children with poor QoL ([@bib0215]). The World Health Organization ([@bib0225]) defines QoL as an "individual\'s perceptions of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns". However, this definition of QoL does not specifically apply to children and adolescents. Children\'s QoL has been defined as the subjective perception of well-being and happiness ([@bib0055]). A multifaceted concept, QoL has extensive outcome measures ([@bib0165]).

In previous studies, children\'s QoL has been measured by employing "adult-centric" instruments ([@bib0140]). Therefore, developing child-specific QoL instruments is imperative. Moreover, instruments specifically customized to assess QoL in children and adolescents are inferior to those available for adults ([@bib0160]). Social, community, family, and school environments are more relevant in assessing children\'s QoL than that of adults ([@bib0200]). In addition to overall health, QoL affects children\'s learning and academic achievements, which are regulated by factors such as familial and societal influences and life experiences ([@bib0125]). Furthermore, children\'s QoL assessments must be age sensitive because physical and cognitive development is a major influence; children experience various problems and concerns at the different development stages ([@bib0220]). For instance, children aged between 10 and 12 years are in the early stages of puberty, which is a period of rapid growth, characterized by a desire for more independence, increased attention to appearance, disagreement with parents, and increased importance of peer relationships ([@bib0135]).

In addition to the difference in concerns among age groups, the relevance of relationships with parents, teachers, and peers varies among cultures ([@bib0035], [@bib0170]). Although cultural differences are diminishing because of globalization, certain disparities remain, necessitating the cross-cultural validation of QoL instruments ([@bib0015], [@bib0150]). However, most QoL instruments for children and adolescents have been developed in Western countries and therefore cannot be applied to children and adolescents from countries with different cultural backgrounds ([@bib0085], [@bib0180]). In Asian countries such as China, Taiwan, Japan, and Korea, emphasis has traditionally been placed on school performance, and this emphasis persists today.

In 2015, there were 35 publications on English-language instruments relevant to health-related QOL for children and adolescents ([@bib0095]): only 21 have been used in published studies and only one was specifically for adolescents, aged 13--15 years, in Taiwan ([@bib0070]); none of the studies applied to early adolescents in Taiwan. An age- and culture-specific QoL measurement instrument for children can facilitate the evaluation of their well-being. Therefore, we developed and validated a QoL instrument specifically for Taiwanese children in the early stages of puberty (the upper grades of elementary school). The elementary school QoL instrument can measure the health and well-being of these students. Because well-being is one of the crucial factors that can positively affect a student\'s academic experience ([@bib0215]), evaluating QoL may facilitate optimizing elementary school students' performance at school.

In this study we developed a QoL instrument specific for children in the early phase of puberty (the upper grades of elementary school), and then evaluated the scale\'s reliability, factor structure, and validity.

Method {#sec0005}
======

Participants {#sec0010}
------------

We recruited students, aged 10--12 years, from 14 elementary schools in Taiwan to test the psychometric properties of the ESQoL. Consent for the schools' participation was obtained from the directors of student affairs through in-person visits. The students and one of their respective parents provided written informed consent. We distributed questionnaires to 953 students and 711 were returned, resulting in a response rate of 74.61%. Furthermore, for reliability testing, 60 students participated in a test--retest reliability evaluation over a 2-week period, and another 49 students participated in convergent and discriminant validity assessment.

Instrument development {#sec0015}
----------------------

The elementary school students' QoL (termed ESQoL) scale was developed by employing a standardized multistep method ([@bib0005]). We validated the scale by using a two-stage test. At Stage 1, the goal of the data reduction was to develop a comprehensive scale, which measured quality of life of students at the age of early puberty. At Stage 2, we examined the final ESQoL scale for construct validity and internal consistency.

Procedure {#sec0020}
---------

Before the study was conducted, institutional review boards (IRBs) reviewed and approved the study protocol, informed consent, and questionnaire. We obtained informed consent from all participants included in the study. The students were provided a consent form that explained the purpose and method of the study and participants' rights. They then shared the consent form with their parents. Participation was anonymous, confidential, and voluntary. We allowed the students and parents the freedom to decide whether to participate and provide information.

Statistical analyses {#sec0025}
--------------------

SPSS for Windows (version 18.0) was used for the statistical analyses. Data were analyzed using descriptive statistics, item analysis, EFA, and Pearson\'s correlation coefficient; LISREL 8.8 Software (SSI International, Inc.) was used for the CFA.

Item generation {#sec0030}
---------------

We began developing the ESQoL by applying a content analysis and constant comparison methods approach to the in-depth interview data for the focus group of fifth and sixth grade elementary students in Taiwan ([@bib0090]). We divided the 70 questionnaire items into four major domains ([Figure 1](#fig0005){ref-type="fig"}): self-fulfillment of growth and independence (16 items); family wholeness and harmony (18 items); adaptation of identity to the school environment (20 items); and perceived social safety and stability (16 items). Items worded negatively for the construct were reverse coded and scored. The respondents rated each item on a 5-point scale, with 1 = *never*, 2 =* rarely*, 3 = *sometimes*, 4 = *often*, and 5 = *always*.Figure 1Conceptual framework of fifth and sixth grade students' quality of life (Retrieved from [@bib0090]).

Item reduction {#sec0035}
--------------

Content validity. The panel comprised six experts: two pediatric nursing experts, two school nurses, one qualitative research expert, and one community health expert. We provide the measurement aim, the target population, a clear framework definition, and item selection to a panel. The panel also determined the content validity index (CVI), which is used for evaluating meaning and clarity, by using a 4-point Likert scale (1 = *not relevant*, 2 = *somewhat relevant*, 3 = *quite relevant*, 4 = *highly relevant*) to avoid a neutral midpoint ([@bib0050]). The panel met thrice to evaluate the original 70 items and exclude any theoretically or practically irrelevant questions or any ambiguous items that apparently repeated the essential content of other items. We eliminated items with CVI values lower than .83, which resulted in a 50-item questionnaire. [@bib0115] indicated that content validity depends on subjective or professional judgment; however, inclusion of at least five experts in the field determined that the I-CVI must be 1.00; when there are six experts, the I-CVI must be at least .83. [@bib0195] suggested that excellent content validity has an I-CVI of .78 or higher.

Stage 1. We examined student responses to the 50-item questionnaire in Stage 1. The goal of the data reduction was to develop a comprehensive scale, which measured quality of life of students at the age of early puberty. Further item reduction occurred in Stage 1. [@bib0060] suggests item reduction is a valuable means of improving the quality of items that will be used in later tests, and to assess the quality of the test as a whole. 283 students answered the 50-item preliminary questionnaire, 151 male (53.4%) and 132 female (46.4%). Participants answered the questions by responding to with one of five statements (1 = *never*, to 5 = *always*). The scale scores were analyzed with descriptive statistics (mean, standard deviations, slope), item difficulty measures, item discrimination indexes, and item: total correlation. Examination of the 50-item questionnaire by exploratory factor analysis (EFA) allowed for further item reduction. EFA can be employed for data reduction as it can identify items that are interrelated ([@bib0060]) and can eliminate redundant items, consisting of any items with similar meaning, as well as any items causing confusion. The aim of the analysis was to reveal the underlying factors and reduce the question set to retain those items that reflected a broad based definition of ESQoL.

Stage 2: Validity of the ESQoL scale. Stage 2 determined whether the final ESQoL scale accurately identified factors that are important for quality of life of elementary school students. A 24-item ESQoL questionnaire was tested in Stage 2. Validity of the questionnaire was confirmed with criterion validity, to evaluate by correlations between scores on the PedsQoL scale ([@bib0210]) and the ESQoL, internal consistency measured and confirmatory factor analysis (CFA). In Stage 2 428 children from 5th and 6th grade completed the 24-item, 6-factor questionnaire 222 male (51.9%) and 206 female (48.1%). The CFA of the ESQoL scale assessed the relevance of the questionnaire constructed through the EFA. If the model developed from the exploratory data set has a good fit with the confirmatory data set, then the same factor structure is considered to exist in both data sets, confirming the factor structure. A maximum likelihood estimation was used to assess the model fit according to the covariance matrix of the confirmatory data set. We followed the recommendation by [@bib0010] and calculated the chi-square (χ^2^) value, the standardized root mean square residual (SRMR), and the root mean square error of approximation (RMSEA). Supplementing these indices, we examined model fit by using the comparative fit index (CFI), goodness of fit index (GFI), normed fit index (NFI), and nonnormed fit index (NNFI). Generally, the criterion for establishing model fit suggests that CFI, GFI, and NFI values close to 0.90 represent an acceptable fit and values of 0.90 or higher indicate a good fit ([@bib0130]).

Results {#sec0040}
=======

Sociodemographic characteristics {#sec0045}
--------------------------------

Of the participants, 373 (52.46%) were male and 338 (47.57%) were female. 547 healthy participants, and 164 with chronic disease ([Table 1](#tbl0005){ref-type="table"}). At Stage 1, using cluster random sampling, we recruited 283, 151 male (53.4%) and 132 female (46.4%), fifth and sixth grade students from six elementary schools to complete a 50-item preliminary questionnaire.Table 1Sociodemographic characteristics of the participants.Table 1Total (N = 711)Stage1 (*n* = 283)Stage2 (*n* = 428)MaleFemaleMaleFemale*n*%*n*%*n*%*n*%n%*Grade* 5th35750.217325.807024.7311025.7010424.30 6th35449.797827.566221.9111226.1710223.83  *State of health* Healthy54776.9312343.469652.4617440.6515435.98 Chronic disease16423.072815.303614.244811.215212.15[^1]

At Stage 2, we selected 428, 222 male (51.9%) and 206 female (48.1%), fifth and sixth grade students from eight elementary schools to complete a 24-item, six-factor questionnaire.

Stage 1: Evaluation of the 50-item ESQoL scale {#sec0050}
----------------------------------------------

Item analysis**.** The means for ESQoL items ranged from 2.92 to 4.58 (*SD* ranged from 0.81 to 1.49). The scores for all items did not exceed 2.5 SDs from the mean, indicating that all items were adequate. In the extreme groups, the *t* value of each item was between 2.15 and 9.08 (*p* = .033 to \< 001); for the homogeneity test, the item-total correlation coefficients ranged from .36 to .53. On the basis of the item analysis results, we retained all items at this stage.

Exploratory factor analysis**.** We examined the 50-item questionnaire through the EFA, which enabled further item reduction. Following the EFA, 26 items were excluded from the 50-item scale, which resulted in 24 items and six common factors with eigenvalues greater than 1.0. The Kaiser--Meyer--Olkin measure of sampling adequacy was .81. We identified six factors, School function, Family function, Environmental life, Vitality for life, Learning ability, and Peer relationships, that explained 44.01% of the total variance ([Table 2](#tbl0010){ref-type="table"}). The School function factor comprises five items for investigating the children\'s view of relationships with teachers and friends at school. The Family function factor comprises four items for assessing the extent of caring and interaction with family members and parents' willingness to listen. The Environmental life factor comprises two items regarding the cleanliness, pollution, and noise level of the home environment. The Vitality for life factor comprises three items for assessing feelings about extracurricular activities and autonomy; this factor explores the children\'s level of leisure time and independence, which includes freedom of choice and negative reactions. The Learning ability factor comprises four items for examining feelings about academic work (difficulty in studying, comprehension of course work, and time), learning and concentration, and negative academic achievement. The Peer relationships factor comprises three items for investigating interactions with classmates, including negative relationships, acceptance by peers, and presence of friendships and bullying.Table 2Exploratory factor analyses of 24-item elementary schoolchildren quality of life scale.Table 2Domain/ItemComponent123456*Factor 1: School function* C39. I have close friends.73 C35. I am willing to share pleasure with classmates.71 C36. I have many other good friends.65 C38. Classmates will comfort me, when I feel down.63 C33. My teacher cares about me.55  *Factor 2: Family function* C16. My family cares for each other.64 C17. My family makes time to talk.62 C18. My family spends time going out.60 C12. My parents will listen patiently.55  *Factor 3: Environmental life* C2. My living environment is dirty and polluted.75 C3. My living environment is very noise.71 C40. I feel fear or frightened.60 C42. I am worried that something might happen to me.56  *Factor 4: Vitality for life* C22. After school tutoring make me feel tired.69 C23. I do not have enough leisure time.65 C46. I cannot make my own daily schedule.58  *Factor 5: Learning ability* C21. I have difficulty with school wok.68 C24. I cannot understand the school course.67 C27. I feel no one cares about my school work in my family.59 C28. I feel I cannot learn any better.52 C20. I do not have time to do school work.51  *Factor 6: Peer relationships* C32. My classmates exclude me.81 C30. I do not want to be friends with anyone.79 C31. I am bullied for no reason.63  *Eigenvalue*3.873.473.162.982.602.38*% of variance*9.228.277.537.116.195.67*Cumulative %*9.2217.4925.0232.1438.33244.01[^2]

Stage 2: Evaluation of the final ESQoL scale {#sec0055}
--------------------------------------------

Concurrent validity. We determined the validity of the ESQoL scale by assessing criterion validity with reference to the Pediatric Quality of Life Inventory (PedsQL) generic core scale ([@bib0210]). Since 1998, many countries have translated, tested, and proven the validity of this scale, and it has been applied to both healthy and ill children. The self-report PedsQL gathers information from children of ages 5--18years. The four-dimensional 23-item scale comprises the domains of physical functioning (eight items), emotional functioning (five items), social functioning (five items), and school functioning (five items). Internal consistency reliability was defined as α = .09 on the original scale, or α = .62--.90 on the Chinese scale ([@bib0110]). A correlation of .30--.50 was medium; at least .70 was deemed acceptable ([@bib0045], [@bib0195]).

In order to estimate the concurrent validity between the PedsQL and ESQoL, Pearson\'s correlation coefficient for the total scale (*n* = 49) was .43 (*p* \< .002).

Reliability**.** Cronbach\'s α was used to examine the internal consistency of the scales. A coefficient of .70 was acceptable ([@bib0060]). Test--retest reliability was assessed over a 2-week period in 60 students. The intraclass correlation coefficient (ICC) was used to calculate the test--retest reliability, and ICC \> .70 was considered an adequate reliability score ([@bib0130]). The overall scale reliability for the items was very good, with Cronbach\'s alpha for the subscale ranging from .74 to .90 and being .90 for the entire scale. The ICCs (test--retest reliability) ranged from .79 to .89 for the subscales and .89 for the entire scale. These results confirmed that the ESQoL has good stability.

Confirmatory factor analysis. CFA was applied to the 24 items identified in the EFA data set and provided an acceptable, but relatively poor, fit based on the goodness-of-fit statistics: χ^2^/*df* = 608.17/237, *p* \< .001, CFI = .93, GFI = .89, NFI = 0.88, NNFI = .91, SRMR = .069, and RMSEA = .061. Inspection revealed that three of the 24 items had quality values lower than .50, and we excluded them. The factor structure model was retested on the remaining 21 items, and we observed support for the model in the confirmatory data set: χ^2^ = 347.27, df = 174, *p* \< 001, CFI = .95, GFI = .93, NFI = .91, NNFI = .94, SRMR = .05, and RMSEA = .048 ([Figure 2](#fig0010){ref-type="fig"}).Figure 2Elementary school students' quality of life model. Confirmatory factor analysis based on 21 items and six factors.*Note.* School = School Function; Family = Family Function; Environment = Environmental Life; Vitality = Vitality for Life; Learning = Learning Ability; Peer = Peer Relationships; df = degrees of freedom; RMSEA = root mean square error of approximation.

We performed additional CFA to determine the goodness of fit; the ESQoL was compared with conceptualizations of five-factor structure models. [Table 3](#tbl0015){ref-type="table"} illustrates that the fit indices improved immensely when both the one-factor and uncorrelated factors models were compared with the null model. The hierarchical model was retained as the model with the best fit because it indicated that each of the six factors were interrelated first-order factors and that they were also all related to a second-order factor termed ESQoL. Retention of this model supported the assumption that these six scales are subscales of one larger scale ([Figure 3](#fig0015){ref-type="fig"}).Table 3Confirmatory Factor Analysis of the Elementary School Students' Quality of Life Scale.Table 3ModelX^2^dfChi/dfGFINNFICFIRMSEASRMRNull1432.70[\*\*\*](#tblfn0005){ref-type="table-fn"}1887.62.72.63.67.140.11One factor1745.44[\*\*\*](#tblfn0005){ref-type="table-fn"}1899.24.72.63.67.139.11Uncorrelated factors1352.85[\*\*\*](#tblfn0005){ref-type="table-fn"}1887.20.84.65.69.084.13Correlated factors347.27[\*\*\*](#tblfn0005){ref-type="table-fn"}1742.00.93.94.95.048.05Hierarchical397.09[\*\*\*](#tblfn0005){ref-type="table-fn"}1832.17.92.93.94.052.65[^3][^4]Figure 3Hierarchical model and factor loadings resulting from confirmatory factor analysis.*Note*. ESQoL = elementary school students' quality of life; School = School Function; Family = Family Function; Environment = Environmental Life; Vitality = Vitality for Life; Learning = Learning Ability; Peer = Peer Relationships.

Therefore, the six scales can be administered individually or combined into one scale. [Figure 3](#fig0015){ref-type="fig"} presents the hierarchical model with factor loadings and the standardized maximum likelihood parameter estimates (path coefficients). The factor loadings and most path coefficients were strong; however, the Environmental Life factor had a weak coefficient of 0.29.

[@bib0080] suggested using multiple criteria when performing CFA, in addition to model fit evaluation, to gain a clear understanding of the individual parameters. We performed three additional factor extractions to confirm the model structure, as presented in [Table 4](#tbl0020){ref-type="table"}: item quality (λ), composite reliability (CR), and average variance extracted (AVE). The data in [Table 4](#tbl0020){ref-type="table"} demonstrate the statistical significance that each observation variable had relative to its individual latent variable factor load (λ). All factors had values of .50 or higher, demonstrating that the observed variable sufficiently reflected its construct\'s latent variable ([@bib0190]). Factors with a CR of .63 were considered good ([@bib0145]), and all factors appropriately exceeded this level, except for the Vitality for Life factor, which had a value of .63. The acceptable AVE ranged between .30 and .66; all six first-order factors demonstrated values within this range, exhibiting good strength ([@bib0065]).Table 4The 21-Item 6-Factor Elementary School Students' Quality of Life (ESQOL) Scale.Table 4ItemλCRAVE*Factor 1: School function (S)*0.790.43 S1: I have close friends0.68 S2: I am willing to share pleasure with classmates0.75 S3: I have many other good friends0.64 S4: Classmates will comfort me, when I feel down0.69 S5: My teacher cares about me0.52  *Factor 2: Family function (F)*0.700.37 F1: My family cares for each other0.65 F2: My family makes time to talk0.69 F3: My family spends time going out0.59 F4: My parents will listen patiently0.51  *Factor 3: Environmental life (E)*0.790.65 E1: My living environment is dirty and polluted0.76 E2: My living environment is very noisy0.86  *Factor 4: Vitality for life (V)*0.630.36 V1: After school tutoring makes me feel tired0.55 V2: I do not have enough leisure time0.71 V3: I cannot make my own daily schedule0.54  *Factor 5: Learning ability (L)*0.630.31 L1: I have difficulty with schoolwork0.66 L2: I cannot understand the school courses0.50 L3: I feel I cannot learn any better0.50 L4: I do not have time to do school work0.55  *Factor 6: Peer Relationships (P)*0.800.57 P1: My classmates exclude me0.82 P2: I do not want to be friends with anyone0.79 P3: I am bullied for no reason0.65[^5]

[Table 5](#tbl0025){ref-type="table"} presents estimates for Pearson\'s correlation from all factors, which are similar to those the model originally proposed.Table 5Correlations between 6 factors and the total score.Table 5TotalSFFFELVOLLAPRTotal1SF.73[\*\*\*](#tblfn0015){ref-type="table-fn"}1FF.61[\*\*\*](#tblfn0015){ref-type="table-fn"}.40[\*\*\*](#tblfn0015){ref-type="table-fn"}1EL.35[\*\*\*](#tblfn0015){ref-type="table-fn"}.07.041VOL.62[\*\*\*](#tblfn0015){ref-type="table-fn"}.22[\*\*\*](#tblfn0015){ref-type="table-fn"}.26[\*\*\*](#tblfn0015){ref-type="table-fn"}.15[\*\*](#tblfn0010){ref-type="table-fn"}1LA.59[\*\*\*](#tblfn0015){ref-type="table-fn"}.19[\*\*\*](#tblfn0015){ref-type="table-fn"}.22[\*\*\*](#tblfn0015){ref-type="table-fn"}.17.35[\*\*\*](#tblfn0015){ref-type="table-fn"}1PR.56[\*\*\*](#tblfn0015){ref-type="table-fn"}.27[\*\*\*](#tblfn0015){ref-type="table-fn"}.09.17.28[\*\*\*](#tblfn0015){ref-type="table-fn"}.36[\*\*\*](#tblfn0015){ref-type="table-fn"}1[^6][^7][^8]

Reported quality of life {#sec0060}
------------------------

As show in [Table 6](#tbl0030){ref-type="table"}, the overall of "Elementary schoolchildren quality of life" was 3.64 (*SD* = 0.55). Analyzing from the six domains, we discovered overall quality of life have "peer relationship" rated as the highest (mean ± *SD* = 4.38 ± 0.87), followed by "learning ability" (mean ± *SD* = 4.16 ± 0.69), and lastly "environment life" (mean ± *SD* = 3.88 ± 1.03). In addition, total score (*t* = -3.38, *p*\<.001), school function (*t* = -5.70, *p*\<.001) and vitality for life (*t* = -3.39, *p* = .001), females have significant higher than males.Table 6Means (*SD*) ESQoL scores by the gender.Table 6ScalesTotalMaleFemale*tp*Total3.64 (0.55)3.56 (0.55)3.74 (0.53)−3.38.001SF3.67 (1.02)3.41 (1.04)3.96 (0.94)−5.70\<.001FF3.28 (1.03)3.24 (1.03)3.31 (1.03)−.67.506EL3.88 (1.03)3.89 (1.03)3.86 (1.03).375.708VOL3.65 (1.05)3.48 (1.10)3.82 (0.96)−3.39.001LA4.16 (0.69)4.19 (0.68)4.13 (0.70).80.424PR4.38 (0.87)4.35 (0.89)4.41 (0.85)−.70.484[^9]

Discussion {#sec0065}
==========

This study developed a new instrument for evaluating the QoL of fifth and sixth grade students in Taiwan. The 21-item six-factor ESQoL was determined to be reliable through both EFA and CFA. The factors identified are consistent with the elements reported to influence learning and academics, which can affect early adolescents' QoL. We conducted EFA and CFA, which have been used to assess reliability and validity as well as the factor structure for a scale ([@bib0005]). The CFA confirmed that the ESQoL can be employed as a measurement instrument to assess the QoL of fifth and sixth grade elementary school students.

In terms of concurrent validity, ESQoL total scores were determined to be moderately correlated with PedsQL total scores. This result may be caused by two reasons. First, the sample size of 49 students may have been too small, therefore it may have resulted in minimal correlations. This can be an area of improvement in future studies. Secondly, this study assumes that societal differences between Eastern and Western countries should be considered when evaluating children\'s quality of life; the concurrent validity result of this study seems to support this assumption, but larger samples should be investigated for verification.

Analyses of the ESQoL identified six factors, of which School Function, Family Function, Environmental Life, learning ability and Peer Relationships are similar to the factors identified in previous studies on QoL for children ([@bib0035], [@bib0100], [@bib0155], [@bib0185], [@bib0210]); however, our questionnaire is minor different because it evaluates Learning ability and Vitality for Life. These are crucial measures for students in most developed countries in Asia, including Taiwan, where parents are extremely concerned about their children\'s academic performance ([@bib0025], [@bib0205]). A focus group study in Singapore demonstrated that Asian and Western children although minor and important different exist, such as school work load, but still shared similar notions of QoL ([@bib0220]). Most parents believe that providing numerous learning activities is essential for their children; however, they also believe that "children\'s time in school should not be wasted without learning anything" ([@bib0175]). Thus, children attend after-school programs (known as "cram" schools) to not only reinforce schoolwork but also learn other skills, such as language, music, dance, and computer skills. Consequently, children experience pressure from long hours of after-school learning, which prevents children from having a high level of Vitality for Life, and they often experience unhappiness. By contrast, children\'s free time in the United States is not restricted by the family requirement that extracurricular activities must have an academic component; children in the United States may learn more by playing and exploring their environments ([@bib0030], [@bib0175]). If used in a different cultural setting, the ESQoL instrument can accurately measure Vitality for Life to reveal cultural differences in the student population.

In the quality of life reported, we found that females scored significantly higher than males in total scores, school function, and vitally for life, this is similar to the study result conducted by [@bib0075] which investigated 629 Canadian elementary school children in grades four to six; however, it is different from the findings of [@bib0040]'s study, which investigated 1,352 children in Chile and Sweden, and found that males scored significantly higher than females; in addition, it is also different from the findings of [@bib0035]'s study, which investigated 729 students aged 8 to 14, and found that there is no significant difference between both genders. Therefore, this is subject to future studies of different age groups, economic conditions and cross-national comparisons to better understand their differences.

This study provides the groundwork for the further expansion of the ESQoL scale, which requires additional psychometric testing to develop a more comprehensive scale. Additional validation of the ESQoL instrument will necessitate longitudinal studies that examine the causal relationships between the factors of ESQoL and school performance in elementary school settings. ESQoL scale measurement can also provide data for investigating the gradual changes in students' QoL.

The results of this study suggest that the ESQoL scale is provide an appropriate instrument for measuring the QoL of elementary school students in the early stages of puberty (fifth and sixth grade students) and support the factor structure, reliability, and validity of the measures. We identified six factors of the ESQoL scale and these fit the hierarchical model: School function, Family function, Environmental life, Vitality for life, Learning ability, and Peer relationships. Each of these six factors exhibited good internal reliability and constituted a model with a good fit with the data. The six factors were moderately correlated with each other, suggesting that they each assess related, although distinct, components of elementary school children\'s QoL. The 21-item ESQoL is a short questionnaire that can be administered in a school setting. It can facilitate identifying concerns that may interfere with a student\'s ability to perform adequately and feel comfortable in school.

Conclusions {#sec0070}
===========

The 21-item ESQoL is a short questionnaire that can be administered in a school setting. To our knowledge, this is the first instrument for measuring QoL concerns that pertain to elementary school students in Taiwan. It evaluates the QoL of students in the early stages of puberty. However, the extent to which the ESQoL can facilitate identifying concerns that may interfere with a student\'s ability to perform adequately and feel comfortable in school requires additional studies.

Health care providers have the responsibility to monitor the overall health and well-being of children. Nurses and pediatricians are responsible for "providing preventive services, early identification of problems, interventions, and referrals to foster health and educational success" ([@bib0120]). This can also include alleviating academic stress, bullying, and family concerns by identifying the problems and providing emotional support and interventions ([@bib0105]).

The ESQoL instrument developed in this study was a valid instrument and an appropriate for assessing students' life satisfied and performance levels. Understanding the school and personal difficulties of fifth and sixth grade students can facilitate identifying a student\'s problems that can be resolved with interventions such as the application of coping strategies.

Despite its contributions, this study has certain limitations. The study was limited to fifth and sixth grade students in the early adolescence stage; the age range of the students may have been too narrow. Regarding the concurrent validity, and the test - retest reliability, we enrolled two samples of 49 and 60 students as subjects for testing. Most questionnaires collected from students were anonymous, and it was difficult to obtain consent from parents and students while using the test--retest method. We look forward to having larger samples for testing and retesting, which would allow for greater consistency in similar studies in the future. Furthermore, we did not examine the influence of the family\'s socioeconomic status, physical activity and cross culture data ([@bib0020]); all such factors may affect fifth and sixth graders' QoL. Hence, we recommend that future studies on the ESQoL scale consider these additional variables.
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=======

This study was conducted with the support from the Taipei Veterans General Hospital, Grant VGH 46504.

[^1]: *Note*. Stage 1: Evaluation of the 50-item ESQoL scale. Stage 2: Evaluation of the final ESQoL scale.

[^2]: *Note*. Extraction Method: Principal Component Factoring. Rotation Method: Varimax with Kaiser Normalization. Only factor loadings greater than .50 are reported, in order to aid interpretation of the factor structure. Kaiser-Meyer-Olkin Measure of Sampling Adequacy: .81

[^3]: *Note*. \**p* \< .05. \*\**p* \< .01.

[^4]: *p* \< .001.

[^5]: *Note.* λ = Oblique pattern parameter estimation; CR = Composite reality; AVE = Average variance extracted.

[^6]: *Note*. \**p* \< .05.

[^7]: *p* \< .01.

[^8]: *p* \< .001.;

    SF = school function, FF = family function, EL= environmental life, VOL = vitality for life, LA = learning ability, PR = peer relationships.

[^9]: *Note.* SF = school function, FF = family function, EL = environmental life, VOL = vitality for life, LA = learning ability, PR = peer relationships.
